NO Signaling in the Cardiovascular System and Exercise.
Nitric oxide (NO) is a small molecule implicated in multiple signal transduction pathways thus contributing to the regulation of many cellular functions. The identification of NO synthase (NOS) isoforms and the subsequent characterization of the mechanisms of cell activation of the enzymes permitted the partial understanding of both the physiological and pathological processes. NO bioavailability plays an important role in the pathophysiology of cardiovascular disease and its reduction in endothelial cells is strictly associated to endothelial dysfunction which, in turn, correlates with cardiovascular mortality. Indeed, endothelial NO synthase (eNOS) has a key role in limiting cardiac dysfunction and remodeling in heart diseases, in part by decreasing myocyte hypertrophy. Conversely, exercise training is recommended to prevent and treat cardiovascular diseases-associated disorders at least by enhanced NO synthase activity and expression, and increased production of antioxidants, which prevents premature breakdown of NO. Exercise training may cause an improvement in endothelial function for both experimental animals and humans; Studies in both healthy subjects and patients with impaired NO-related vasorelaxation remarked exercise training ability to improve vascular structure and function and endothelial homeostasis. This chapter will briefly consider the importance of NO signaling in the maintenance of cardiovascular physiology, and discuss recent insights into the effect of exercise training on the signaling pathways that modulate NO synthesis and degradation in health and cardiovascular disease. In addition, we will highlight the molecular mechanisms via which microRNAs (miRs) target NO signaling in the cardiovascular system, and NO as a candidate molecule for development of new therapies.